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This invertioloE .h'as  ifs principal object the 
provision of a mot0r-driVêi rcuit control unit 
in ttïenature of a roary switoh con, trived fo af- 
ford predetermined probabflities of procuring 
various numbers oï coïrol pulses for each cycle 5 
of operation thereof without regard to how fre- 
qiently or rapidIy ttiWcycling may occur, or 
Whettler tlë- cycling i rantom or regutated. 
Viewêd from ariottier, aspect, the disclosure 
prbides a lrobabiliy and poportioning switch 10 
0f generl application-, b'ut Which bas been ap- 
ptied in particular to amusemen.t, apparatus for 
the purpose  of modifyîng the op!rtunities' for 
scoring îït certain rimes or in  certain field of 
play, for. exemple in bowling or shufiïe gaines, or 15 
ih a blt-roling gaine havg a plurality of gaine 
switchês' adpted t be closed by a bal{, where 
the switches may be connected in various groüps 
intendéd to. bave d.ifferer seorini values af dif- 
forent rimes] 20 
A detailed object is the provision, of a proba- 
bility switch consisti.ng basically of a. pair of 
disc clutch-driven and impositively coupled to 
roture together, but also rotatabte relative to 
ech other, with n i.rdex, ing brak-e which in- 25 
votves ttïe probability of stopïi-ng both discs or 
only one disc in a given ycte of opertion, and 
indexing means sueh tha should one disc 
(c'alled the probbility 'dise) be stepped, then the 
other  (c'lle4 the stop dise) would continue fo 30 
roture certain proportioned anular distances 
for the remainder of the cycle fo yield various 
predetemined numbers of control pulses 
through a. swieh on one disc and oçerating re- 
sponsive fo relative mevement o the other disc. 35 
Another detailed obect is the-provision, in a 
probability an4 proportioning switch, of a proba- 
bi:lity dise having two peripheral levels of index- 
ing contact Ol which, an index brake, pawl may 
ride, the peripherat i.nde-riding surfaces or 40 
lands af one of these levels being of dLfferent 
arcuate lengths; calculated ,on the basis of one 
emplete relative revolution of a companion stop 
dise, fo yild a predetermined fixed ratio of prob- 
abi-lïties for getting 1, 2; 3 . . . N switoh pulses 45 
per cycle,, such th whenever the-indexer is re- 
leased for stoppi, ng ac.tion there wfll be a definite 
percentage relatienship etwen. the lengths of 
arc. which, may e prebably engaged to stop one 
of he 4iscs, snd the resultan arc of travel re- 50 
maining for the oher dise until th latter is aise 
sto,pped. 
Another eject is te previde a pçobabflity and 
proportionini switch un,t operable fo give lixed 
probabilities of getting dilUer.ont, puise counts 55 
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by means f a simplified probabitity and pulse 
proportioning mechanism which eliminates a 
good deal of equipment, such as rotary commu- 
tating switches hav"g varioüsly connected 
groups and banks of pulse contacts, and associ- 
ated relay and tra.nsfer switching mechanism re- 
quired heretofore for these purposes. 
Another object is the provision of a propcï 
tioning switcl cònsisting of a . pair o coaxially 
rotatable discs and slip-clutcb means for rotat- 
ing said discs simultaneously from a motor shaft, 
an index brake normally stepping both discs un- 
tri the brake is released for a cycle of operation, 
one of the discs, called the probability dise, also 
being rotatable relative to the other disc, called 
the stop disc, the in-dex .brake beng operable so 
that if may at rimes stop' only the probability 
disc or both discs, and there being an impulie 
switch which is operated only s. a result of 
movement of the two discs relative to each other, 
the number of switch pulses resulting from such 
relative disc motion depending upon which one 
of sevëral propòrtioning stop teeth is engged 
on the probability disc and the amount of rela- 
tive displacement obtained during the eycle be- 
tween the two d$cS (before they complete their 
pulsing cyclè followi.rïg ëach c0mptete operation 
of the indexer) deteririining how many puises 
will be pioduced by the swith, the proportion 
of pu]ses yielded alwgys being in a fixed ratio 
fo the permittod amoïi3 of trgvel rem-ainh3g for 
the stop dise ;tèr tlïe pr0bability dïsc has been 
 sopped. 
Additional objects and Cpècs of nveIty per- 
tain to structural and functional detafls of the 
embodiment iiiustraèd in he annexed drawings, 
in which: 
Fig. 1 is än êxploded, sctiemairc, perspective of 
the switoh unit and illustrtive circuit connec- 
tions therefor; 
Fii. 2 is an end vïew ii elevation, Of the unit 
showini the index Clutch nd stop disc; 
Fig. 3 is a fragmentary top plan view of the 
unit looking down upon the parts of Fig. 2, and 
showing in addition the probgbilty dïsc and 
spring the]ïefor; 
Fig. 4 is a ïdeïise elevaio of the parts 
Shown in Fig. 3; 
Fig. 5 is an inside elevational view of he stop 
disc showîng th puise sWîtch; 
Fig. 6 is an inside elevational View of the prob- 
ability disc shoWing tle probabilïty teeth and 
switch-Operatilg studs; 
Fig, 7 îS a Vertical sectional detail throùgh the 



disc assembly, ]ooking in the direction of lines 
7--7 of Fig. 3; 
Figs. 8, 9, and l0 are sectional detafls through 
the concentric shaft structure and taken re- 
spectively along lines 8--8; 9--S; and 
of Fig. 7. 
Peferring to Fig. 1, the control assembly in- 
c]udes a motor [} with built-in reduction gear to 
drive a long shaft [, on which is a primary 
sleeve [2, there being a secondary sleeve [3 fitted 
free]y on the said primary sleeve 
A probability disc 4 is mounted fast on che 
secondary sleeve 3, and a stop disc [6 is mount- 
ed ïast on the main sleeve [ 2 and is provided with 
peripheral indexing teeth 
Actually, the two discs [4 and [6 are closely in 
juxtaposition as shown in Fig. 7, wherein the 
aforesaid sleeve and shaft structures are also 
c]early shown. 
A commutator ring assembly [ 6 is rigidly joined 
by bolts [7 to the stop disc [6, and this assembly 
includes a slip clutch friction disc [{} driven by a 
similar drive disc [S pressed into OErictional driv- 
ing engagement therewith by a spring 2} work « 
ing (as in Fig. 7) between cup washers 22 on shaït 
, the clutch disc [8 being keyed ïast on shaft 
  so that the tendency is to cause the stop disc 
[ 6 and primary sleeve [ 2 to rotate with the drive 
shaft [ [, unless restrained as by the index brake. 
The probability disc, as shown in iig. 7, is pro 
vided with a torsion spring 24 having one end 
anchored to the disc and its other end 24B an- 
chored in a key washer 25 fast on the primary 
sleeve [2, as a result of which (among other 
things) the probability disc [4 tends to rotate in 
step with the stop disc [6, since the driving effort 
of the main shaft is transmitted through the slip 
clutch means [{}m[$m2{} t0 the stop disc and 
primary sleeve, while effort of the main shaft 
through the primary sleeve, the keyed washer 
and the torsion spring likewise tends to rotate 
the probability disc [4 af the saine rate. Cer- 
tain normally interengaged stop pins On the discs 
also afford an impositive coupling means for the 
discs, as will presently appear. 
Index brake means for holding and cycling the 
discs includes a lever 26 (Figs. 1 and 2) pivoted at 
2{} and urged by spring 6 to project an index arm 
36 into the stop disc teeth [6A, and also into cer- 
tain peculiarly shaped probability teeth [ 4A, 
etc., to be described in detail hereinaïter, whereby 
the stop disc is normally restrained from rotat- 
ing, as also is the probabflity disc, owing to en- 
gagement of stop pins 37 and 8 on the two discs, 
said stop pins, as well as the torsion spring means 
constituting yieldable coupling means for said 
discs, effective under different condition to per- 
mit or prevent relative motion of dics  4 and [ 
Should the index arm  hot lodge in the foot 
of the probability teeth, the stop disc would con- 
tinue to rotate a limited amount, and the prob- 
ability disc might likewise be permitted a pre- 
determined amount of relative displacement, de- 
pending upon which probability arc or land the 
indexer bas lodged. 
Thus, there is the possibility of relative angular 
displacement as between the stop and probability 
discs when only the stop disc is arrested by the 
index arm. 
However, this relative angular displacement 
between the two discs [4 and [6 is limited to a 
maximum of 360 °, by reason of a pair of stop pins 
37 and  (Figs. 1 and 3) on said discs; and ac- 
tuaily, for reasons to appear, said relative disc 
displacement is further limited) intheillustrative 
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embodiment) fo something slightly less than 360 ° 
by an index or cycling stop, 
It is important to observe in Fig. 1 that the stop 
disc [5 bas an additional stop 4{} on the opposite 
5 side thereof ïrom the stop pin 3 and spaced 
angularly or in a circumferential sense from th 
latter a predetermined amount as depicted more 
precisely in Fig. 2. Stop 4} is called the index or 
cycling stop. 
I0 Said cycling stop 4{} engages an index projec- 
tion 3$A on the index arm when the latter is in 
partly raised or normal stopping position, a in 
Fig. 1. 
Means for releasing the index brake includes a 
].5 solenoid 4[ (Figs. 1 to 4) having plunger 42 (Fig. 
2) pivotally linked af 43 to the index lever 
such that when the solenoid is energized from a. 
auxiliary control circuit, the index arm  is 
rocked down or clockwise in Fig. 1, thus freeing 
20 both discs [4 and [.6 for joint rotation, which will 
continue indefinitely so long as the index brake is 
thUs retracted. Nothing else happens at this 
rime, although for convenience such a ielease of 
the index brake may beconsidered as the initia- 
'25 tion or starting of a control cycle. 
At this juncture, it is desirable to refer to the 
constructions shown in Figs. 5 and 6, and fo ob- 
serve that on the inside of the stop disc  6 is the 
impulse switch 46 of the leaf-spring variety, one 
30 of the contact blades of which is provided with a 
follet 4 positioned to travel over switch-operat- 
ing studs 47 arranged in a circle on the inaide face 
of the probability disc [4, such that when these 
discs are relatively moving the switch wi!l be 
35 closed a number of rimes, depending upon the 
relative angular displacement permitted, and 
how many studs 47 the switch roller 4 passes 
over. 
The peculiar formation of the probability teeth 
40 [4A, B . . . F, in accordance with Fig. 6, is char- 
acterized by the provision of three peripheral 
levels (considering the tooth [4F) starting with 
the roof portion or main periphery [4X of the 
disc, and rising to the next higher (or radially 
45 greater) level or arcuate land [4Y, and ending 
with the still higher (radially greater) apex or 
stop portions or peaks [ 
Still regarding Figs. 5 and 6, it is to be under- 
stood that the roof depth (radial depth) of the 
5O teeth [6A on the stop disc is substantially the 
same as the roof depths [4X on the probability 
disc. 
Thus, if the index arm after a release thereof, 
happens to lodge back in the foot portion 4X it 
55 will also lodge in the root level of one of the 
teeth [6A, and both discs will stop at once, be- 
cause their respective stop pins 37 and 3 are 
normally engaged (owing to effort of the torsion 
spring 24), and the probability disc cannot move 
60 if the stop disc is arrested. 
If, however, if is assumed that the index paw! 
 lodges on one of the arcuate lands or proba- 
bility arcs, such as [4Y, the index is prevented 
thereby from dropping in between any of the stop 
5 disc teeth [A, in consequence of which the stop 
disc will cntinue to rotate. But it is aiso impor- 
tant to observe in this situation that the probabil- 
ity disc will continue to rotate until the apex or 
peak portion 4X (in this example) advances 
70 against the index arm and stops the disc [, while 
the companion stop disc [5 continues for a 
limited rotation until the index stop 4f} strikes 
the index arm projection A, which will be 
sufliciently elevated (when the index rides on 
75 a land) for this purpose. 



In .the former example, where boh discs 
stopped af once -(index a.t rooç levets)., no switch 
pulses whatever witl result; but in the tater ex- 
ample, where the index rides on a land, pulses 
will result--how many depending on which land 
is engaged, and.where the index stop 40 happens 
te be ai the timi the index pawl alts on the 
Iand (i. e. close te, or remote frein, the corre- 
sponding apex or peak 
Referring te Fig. 6, it wfll be observed that the 
maximum noEmber of pulses in the embodiment 
chosen is six, there being only six of .he studs 
47, and these are situated relative te the stops 
and distributed relative te the diffeen lenghs 
of land arc se that the shortest arcs .tend te 
yield he Iargest number of pulses, there being 
six lands. In this instance, the dilîerence in 
arcuate length .of the lands for probability teeth 
14A and 14B is barely perceptable, but the rela- 
tive differences become greatly marked toward 
the end of the series of teeth (at. 14F). 
The probability of the index pawl 3 Iodging in 
the very small notches afforded by the shorter 
lands on teeth 14A, t 4B, is much less than that 
for teeth 14-E or 14F, for instance; yét the pro- 
portion of pulses..which will result, should the in- 
dex fall ente any of the lands rather than ente 
the foot leveI, will always be fixed because the 
ratio of the arcuate lengths of the lands te the 
permitted terminal or homing travel for the stop 
disc, once the probabiIity disc is stopped, is aI- 
ways fixed by the angular location.of the index 
stop 4{}. 
In the actual construction, as depicted in Fig. 
7, the assembly is completed by certain circuit 
connections through the commutator 16, the lat- 
ter in this instaace consisting of two brass con- 
tact rings 16A, 16B separated by an insulating 
disc 16C of larger diameter, and also flanked by 
similar discs, se that said contact rings Iie in an- 
nular grooves. 
The commutator contact rings IiA, B are 
clamped between he assembly of insulating discs 
by a header 16D, which is pulIed up by bolts 
against the filIer dïscs I SE: and tight against the 
stop disc I. 
As in Figs. 2 and 3, there are provided a pair 
of spring commutator wipers F. and 
clamped between insulating collars @H secured 
te a post 30A (Fig. 2) on plate , the fr.ee ends 
of these contact springs riding respective]y on 
coresponding commutator rings 6A or 
The impulse switch 46 (Fig. 5) bas two con- 
tact blade terminals.4.A and 4B which are con- 
nected respectively te one of the commutator 
rings 6A or 16I by connection pins (net seen) 
extending into the commutator disc assembly 
and into engagement with each of the rings. 
Operaion 
An illustrative circuit, arrangement is depicted 
in Fig. 1, which is best explained by describing 
the operating cycles. 
ssuming motor t0 te be running, .main drive 
shaft II turns contirmouslEE carr:ing clutch disc 
I S with if, and tending thereby te otate he 
stop disc I through the other clutch discs 
etc., and tending te tun sleeve -t2. 
Howevm:, the index- arm  is n(>rmally vaised 
by spring  te engage in stop disc teeth I-A, se 
that the sto.-disc is restaine4 against-rotation. 
The probability disd 14. and the. secondary 
sleeve I$ are turned by the torsion normalizing 
spring 24 (refer te Fig.. 7 here) ùnti.1 stop .pin 
abuts stop pin $ on the stop disc, because the 
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keY washer .2 is fast on the primary sleeve and 
anchors one end of sid normalizing spring, se 
that the effort of the other end thereof is free te 
rotate the loating probability disc and its own or 
5 secondary sleeve I $ the amount permitted by said 
stop pins. 
In this condition of the discs, the index arra $  
will aise be todged at the roof leVel on the pr0ba- 
bility disc, for reasons £o appear, as a result of 
lO normalizing action of the torsion spring 24 ai the 
beginning of each operating cycle, te turn the 
prObabilîty disc relative te the stop disc until pins 
7 and  engage. 
The îndex solenoid may be energized by push- 
15 ing. doWn on the button of the master switch 
(Fig. 1) se that contact blade 6l engages con- 
tact 62 te close circuit Item battery $ and con- 
nect power Via conductor 4 te one terminal of 
solenoid 41, the remaining terminal of the sole- 
20 noid being connected by conductor $ te the re- 
turn.connection with battery or power source . 
Enegization of index coiI 41, as aforesald, 
rocks the index .lever 28 Clockwise, withdrawing 
the index arm. ;] fully from all disc teeth, and 
25 at once the two discs 14 and I rotate in stop, 
and will continue te de se until the coil 4l is 
deenerglzed and the index arm is released for 
return by is spring toward normal indexing 
position. 
3O If new it is assumed that the index arm  
falls fly clown (Up) into the foot Ievel (i. e. 
[4X), if wfll aise drop into the roof of stop teeth 
IA, and beth discs 14 and I will stop at once, 
and no impulsing whatever of switch  occurs. 
35 tlowever, shouid the index arm lai1 ente the 
intermediate radial level or urcuatc land IY, 
the probabîIîty disc la would be quickly stopped 
when. the associated apex, or tooth 14Z abutted 
the index arm, but the stop disc would continue 
4O te rotate becanse the radial level of the land I y 
(and of ai1 lands) is too great te permit the index 
arm te drop in between any of the teeth $A, 
and accordingly, the stop disc I continues te 
turn, and the two stop pins $7 and 3 new begin 
45 te draw apart. 
low, by reason of the pobability disc l  stand- 
ing still, and the stop disc  continuing te turn, 
the resultant relative angular diiplacimint of 
these two discs causes the switch roller 4 te 
50 ride over one or more impulse studs 47 te close 
swïtch 4 a corresponding number of times; con- 
ductors 66 (Fig. 1) leading from the switch ter- 
minais A, 4B te the corresponding commu- 
 tator rin, gs 16A and 16B, frein which the circuit 
55 is ex.tended via spring wipers 16F and 16G and 
conluctors 67 and 68 te an energizing circuit for 
the cofl 69 of a pulse relay, power for which is 
connected from source 65 via conductor 7 
through coil 9, and via .conductcr 7 through the 
60 commutator and impuIse switch means 4A, 4B, 
I6A, 16B, 16F, 16G, conductor 68, and master 
switch contact 60 closed with contact 61 back te 
the power source 6, it being noted that contacts 
60 and $1 are normally closed. 
(5 Thus, the number of operations of the impulse 
switch 4 effected by relative motion of the discs 
14 and [6 will energize the impulse relay means 
9 a corresponding number of rimes, causing op- 
eration or closure of impulse relay contacts gA 
îo accordingly, for purpeses of controll.ing a desired 
instrumentality, indica£ed in the block labeled 
"Controlled device," if being assumed, that. the 
master switch button is enly memen, tarity de- 
pressei te start the cycle; se that. contacts -0 
î5 and l may close te restore the impulse relay 



circuit through the impuise switch, contacts 6{} 
and 6 being opened merely te prevent operation 
of the relay during normalizing motion of the 
discs. 
The number of puises thus afforded by switch 
 depends upon which of the lands associated 
with the probability teeth 4A . . . 4F the index 
arm engages, if any, it being recalled that the 
longer land arcs yield the fewer puises accord- 
ing te the predetermined distribution of impuise 
studs 47 relative te the several lands and their 
anguiar distance relative te the index stop stud 
4{}. This arrangement is arbitrary and may be 
determined empirically for any desired applica- 
tion of the device, depending upon the proba- 
bility and proportioning percentages desired. 
The aforesaid proportioning of the number of 
puises inversely te the length of the land ma:# 
be modified or reversed. In the present embodi- 
ment itis desired that the device yield the greater 
number of puises less frequently, it being new 
apparent that this is accomplished by reason of 
the fact that there is less probabflity of the index 
lodging upon the shorter lands with which the 
larger number of puise studs are associated, as 
aforesaid. 
For example, the probability disc may be de- 
signed in this respect te yield zero pulses about S0 
per cent of the rime; one pulse about 10 per cent 
of the rime; two puises about 5 per cent of the 
rime; three pulses about 4 per cent of the rime; 
four pu]ses about 1 per cent of the rime, and 
SO -on. 
New, it will be understood that when the dise 
J4, on]y, is arrested by the index arm following 
a starting release of said arm te initiate a cycle, 
the primary sleeve continues te rotate because 
disc J4 is net fast, but fioats thereon, and in con- 
sequence, the normalizing torsion spring 24 is 
wound through turning of the key washer 25, and 
this winding action will be limited or stopped 
when the pins 37 and 38 are in reverse abut- 
ment, after the stop dise bas turned (relatively) 
through the nearly one revolution permitted by 
said pins. 
Considering only this much of the aîoresaid 
resuit of such relative disc displacement, it will 
now be apparent that the index asm will hold 
the two discs in this relative condition (with 
spring 24 wound up) until such rime as a new 
cycle is initiated and the index arm is released, 
this latter action resulting in freeing both discs, 
with the added result that the normalizing tor- 
sion spring 24 will immediately turn the proba- 
bility disc 4 back to its normal starting position 
relative to the stop disc  with the stop Pins 37 
and 33 in the normal abutment (as distinguished 
from the aforesaid reverse abutment) shown in 
Fig. 2. 
Thus, each initial cycling release of the index 
will cause a restoration and normalizing of the 
relative starting positions of the two discs i 
and  if said discs have been relatively dis- 
p!aced. In those instances where the very short 
arcuate index lands (as in tooth J4A) bave been 
involved, the restorative, normalizing travel of 
the probability disc is very slight and conversely, 
with the teeth (e. g. 4F) having the longer 
lands. 
Resuming the description of the functional 
results fiowing from relative angular movement 
of the two discs |4 and , as aforesaid, it is 
important fo note the effect of the indexing stop 
or stud 40, and fo observe that becanse of its 
location relative to the pin stop 38, it is possible 
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for this stop 4} to be disposed on either side of 
the index projection 36A at a time when the 
relative displacement of discs 4 and  starts, 
so that the stop disc  i may be permitted greater 
5 or lesser amounts of travel (up to about 360 °) 
before this stop 4{} strikes the index stop 
and the impulse studs 47 are angularly distrib- 
.uted and located relative to the probability lands 
(e. g. 4Y) to yield the aforesaid inverse puise 
le counts, e. g. one pulse when tooth 4F (having 
the longest land) is involved, or six puises when 
the tooth 4A (having the shortest land) is in- 
volved, etc. 
Each operating cycle begins with a release 
15 of the index arm, followed by a normalizing of 
the discs to relative starting positions (where 
there bas been a relative displacement), and the 
cycle may be considered terminated when both 
discs 4 and  corne to test following a release 
20 of the index arm, it being observed, however, 
that such coming te test may occur in one of 
two ways: either by a stoppage of the stop dise 
by root-homing of the index arm, or by a termi- 
nal homing or stoppage of the stop disc by the 
25 index stop 4{}, as described above. 
Thus, it will appear that probabilities for pro- 
curing any pulses at all, or any particular num- 
ber of puises, are determined by the arcuate 
lengths, distribution, and number of lands af- 
30 forded for engagement of the index arm or pawl; 
and the number of puises yielded is a function 
of the distribution and number of puise studs 
47 in relation te the lands and the index stop 40. 
The invention is net limited te the precise 
35 detafls of construction and operation disclosed, 
for the nuraber and distribution of the puise 
studs, as well as the probability pattern as de- 
termined by the length and distribution of the 
probability lands, may be varied considerably 
.10 according te the particuiar requirements of any 
given application of the switch unit. Moreover, 
the invention contemplates that the pu]se and 
probability ranges may be increased, with cor- 
responding possibi]ities of variations, by enlarg- 
4 ing the size or number of the relatively movable 
dise elements and expanding the capacity for 
impulse studs and probability teeth, and various 
arrangements thereof. 
I claire: 
50 1. A rotary switch device comprising two co- 
axially rotatable discs, one carrying a puise 
switch and the other carrying switch-operating 
pulse studs, said switch being operated as a 
suit of relative turning of said discs, slip-clutch 
55 drive means tending te rotate a first one of said 
discs, means yieldingly coupling said discs for 
joint rotation by said drive means, index means 
cooperable with both discs te engage teeth there- 
in, the teeth on each disc being formed with 
60 respect te radial depths such that said index 
means may engage said teeth variously te stop 
one dise on]y, or te stop both discs, index stop 
means for limiting the displacement of one dise 
when turning relative te the other, and means 
65 for normalizing said discs automatically te a 
relative starting position following each relative 
displacement thereof. 
2. In a rotary switch, a pair of coaxially ro- 
tatable dlscs, disc-actuated switch means oper- 
70 able by rotary motion of one dise relative te the 
other, power means tending te rotate said discs 
jointly and index means cooperable with said 
discs and normally arresting both discs, and op- 
erable by an auxiliary control te release the discs 
75 for joint rotation, and means on the discs ce- 
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operable with said index means following opera- 
tion thereof by said auxitiry control te stopone 
disc during joint rotation thereof, whereby 
effect operation of said switch, means. 
3. In a rotary switch, in combination; at least 
two members having toohed formations-here- 
on mouned, for coaxia-1, rot-arien; Slip clutch drive 
means for rotating one of said. members, an ih- 
dex brake coacting with sa-id members and 
toothed formations on" all- of the same s0 as o. 
hold one or both of said raembers against rota- 
tion depending upon which tooth formations are 
engaged by s-id brake; means on sa.id members 
coupling one of the-sme W{th the oher t0 dive 
the same jointly when- saïd- bràke is reïeased, 
and permitting fera.tion of one' Of- said members 
relàtfve te the other whèn one member onïy 
stopped by said brak6; and impuise Switch' means 
actuated  only ]0y rotativë movemënt of  one. of 
said members reia[ve' te" the 0ther. 
4 2 switch in- accordance with  cïaim 3 and 
further characterized in-that said  Coup[ing 
means includes coacting stops- abuting in 
starting position with one said-member in a pre- 
determined position - of rota%i0n relative te 
other, and-one of said members is provided with 
normalizing spring means tensiond by reïatiVe 
displacemen of said members from strting po- 
sition te restoré the samë te starting position 
When said brake is relesed», 
5. The ' structure of claire 3 further ch,rac- 
terized by the provision on one of said-members 
of an index stop cooperabl with said index brake 
when the latter is actuated te hold onè  member 
se that said members are moving relatively, 
stop the moving one of said members. 
6. In a, rotary switch, a driven Short,  pair 
of discs rotatable on said shaft, yieldable clutCh 
means driving one. of said discO, means imp0si- 
tively eoupling- said' diSs for' joint rotation 
that either disc may De held-whilë thë oth'er 
turns, coacting switch  and switchatuating 
means carried- by said; discs  and. 0Perable te  ac- 
tuate the swïtch means a  a reSul of turning 
one  disc relative te- the ortier, -and trakë means 
.cooperable with' sail discS  te hoil" one or-both 
of the. same against rot'tion' by saîcï  driven-shàft. 
7. The construction of ciàim  6 in  which- sàid 
brake .means includès stop meanScoacting" With 
that one of the discs whiuh  iS nò heldgàint 
rotation whfie the other isheld, o limitthë 
rive displacement of the relati/el rotatîng  dic 
te a predetermined' angular' amount, wlerëb 
establish an operating cycle for the diScg.durirï 
which a predetermined' maximum number 
switch operations, may occur; .and  ïngular]y  
spaced proportioningformationS 0nthëtïeld disb 
and cooperable with Sïd' bralë nieans, aiïï dê- 
pendent upon limiting action  of said stop 
te determine the number of switchopefï6ris 
result from relative displacement  o said discs. 
during any operating cyclethereof] 
8. In a rotary switch, a pair o juxtpòsed 
discs mounted for rotation means fo rotatin 
said discs jointly and for rtaing  cer.tin one 
of the discs alone, switch- meïns inciudflig Parts. 
ássociated with both discs and tuïtëd 6nl by 
rotation ofsaid ceïtaindicelative t0 thé.ïthër 
with the latter at test, te givë  variablë nimbêr 
of pulses depending upon the angular" relation 
of said discs, at the start  ofsidrelative rotation, 
and index, means cooperble with both dicS te 
hold the saine at ' test; and operble t relëase the 
same for joint rotation, anal therefter stop-òrie 
disc and permit th crtain otlïë, diSc t0  C6iï- 

tinue rotation a limited amount, together with 
norm.aiizin .mCns ooperable with sai.d index 
meanS: and dperable te. sët said discs in a prede 
terminèd ang'dlar rlationship prier te ca.ch 
 sta'rçing of joirit rotation thereof. 
9 A. rotar type Switch. for use in a probabflity 
and prop0rtioriing, u.it and including coaxially 
fera-table discs  Oné 0f Whïch bas peripheral stop 
teeth of a predetermined radial depth and lo- 
10 cated af a- certain radial distance and the other 
of Whieh bas per.ipheral . lands lyïng at a greater 
ïadial distance ech land tying ai a radial level 
situated: bëtween s Stepping apex and the foot 
!evel Of the said stp tèeth, a drive shaft cern- 
]5 mon ë the dïs.s,, yiel'dable clutch and coupling 
moins tending, t.6 otatë Sid ,discs together from 
said: short, an indèk rnï- ¢mm0n- te said discs 
aiid: engageïbte iïi  Said tbp teeth- te prevent ro- 
tation, of beth discs and: furthër engageable with 
20 any of said laids o hold. thè ' corespoiding disc 
witheut enaging: in si,d stop teeth whereby the 
disc havin thè s0p-teetlï is f.ree t0 rotate-whfle 
the other' dC is. leld, control sWitch means in- 
cIuding cooperative svïtCh plts carried by said 
2.5 discs and opêrblé in. sWitch action only respon- 
sive t0 rotation  of oiïe-, disc relative te the other, 
and means for actuating said arm for effecting 
engagement and disengagement thereof various- 
ly with - said. teeth and lan; fbrmations te effect 
3o a hollin or joint rotation of- both discs, or te 
hold one dise relatiVete the ether. 
I0. A- switch according toclaim 9 àhd in which 
said. la-nds are of, incïeasing angular length about 
the.. priphery o ttie, corresponding disc and the 
:,, a-il  switch parts, thereon  include a plurality of 
switch-operatin studs ,angularly distributed- in 
a predetermindreltion t0said lands. 
1. A- switch, i. accordahce vith clafln 10 and 
iii. which Said discs, hàVe mutually engageable 
, stops» anÏ, onè' of sàfd. discs is spring-urged te 
normalize sid digcs te a Startin relation with 
said  stops mutuálly engging during joint rota- 
tfon of the discs. 
12 A. switeh according te claire 11 and in 
45 whïch thatcerta-in  one'of the discs which is fïee 
te. rtate' whfle %ho  0the ïs- held. bY the index 
arm bas-an index.S0pengagèable with an index 
member or Sail. arm whfle the latter is engaged 
on.a and t0 ïimit  the  frèe roatiòn of the cer- 
0 ain disc relative te thëhIïl  disc 
1.3. A switch accordirf te clai i2 and further 
including electromagnetic actuaiï means foï 
said index arm and an auxiliary control circuit 
for said electrOmagnet-c means and connected 
,5 te be' opened  and cl0sed bF said control switch 
means. 
14.  probabiiity ánd  prop0rtioning switch 
omprising  stop disc iiaving, per-ipheral stop 
teeth with roo$ eveis, a probabflity disc ha-ving 
60 peripheral probalSiiiy eeh each adjoined by an 
arcuate-ik.nd dffering in length frein each other, 
ëach lnd- being ajointed by a foot periphery, 
said  discs floating on  a-.driven' shaft, a slip clutch 
driving said stop-disc from: said shaf, means 
65 yieldingly coupïing' sail pròabflity disc te the 
stop dlsc-for joint rotation thêrewith, said cou- 
pling mens includng ihterèngageable normaliz- 
ing stops on-both discs  and  torSibn spring means 
actïhg on thepr0babilitF disc to.rotate the saine 
70 te star.tiig position witti, sail-stops inteïengaged, 
and an index- arm pivotable.into ,and out of en- 
gagement with foot portïons/of- both discs- and 
the lands- of the - probabiiity disc, the index arm 
when engáged- Wïth- a. land  being thereby pro- 
75 vented f6m èng'ng a st0ptooth on the stop 
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disc so that the latter is ïree to rotate relatively 
while the arm holds the probability disc, switch 
means associated with both discs and operated 
only by relative rotation oï one disc with respect 
to the other, and cooperative index stop means 
on the stop disc and index arm operating to limit 
the rotation oï the stop disc relative to the prob- 
ability disc. 
15. A switch oï the class described including a 
stop disc and a probability disc on a common ]0 
shaït means, yieldable clutch and coupling means 
for driving the discs from the shaft means and 
permitting holding of the probability disc while 
the stop disc rotates, together with index and 
stop means for the discs and operable te initiate 
and terminate an operating cycle in which said 
discs are first held at rest, then freed for joint 
rotation, and then either both stopped or the 
probability disc stopped while the stop disc ro- 
tares a limited angular distance, there being a 20 
pulse switch on one disc and cooperative switch 
pulsing means on the other disc ïor actuating 
the switch only when one disc rotates relative 
te the other, and commutater means for con- 
necing a controlled instrumentality te the pulse . 
switch. 
16. A rotary switch mechanism comprising at 
least two coaxially aligned rotatable members, 
switch means including cooperable parts on said 
members operating said switch means responsive 0 
fo relative turning of one oï the members with 
respect to the other; drive means including a 
yieldable clutch device ïor rotating a first one oï 
said members; means including a yieldable cou- 
pling between said members such that the first 
and driven member tends te turn Lhe second 
member with it; releasable brake means ïor 
holding the first member against any rotation; 
stop means ïor the first member and cooperable 
with said brake means for permitting a prede- 0 
termined limited amount of rotation of the first 
member responsive te a release of the brake 
means; and angularly spaced stopping formations 
on the second member cooperable with said brake 
means, in a condition of release which permits 4, 
turning of said first member, for holding the 
second member against rotation whi]st permit- 
ring a limited amount of rotation of the first 
member as aforesaid to effect a relative turning 
of said members for actuation of the switch 5o 
means as aforesaid. 
17. In a rotary switch device, a shaft and a 
first disc jointly rotatable therewith, a second 
disc coupled yieldingly to said shaft to follow 
and rotate with fhe first disc, swltch means in- 
cluding interacting parts on both discs and actu- 
ated by movement of one oï said discs with re- 
spect te the okher, means transmitting and 
plying a yieldable driving terque to said shaft, 
releasable means movabl relative to said discs 
and normally holding said first disc against ro- 
tative movement, stop means cooperable with 
releasable means and said first disc ïor permit- 
ring limited turning oï the latter under condition 
that said releasable means is moved into apre- 65 
determined releasing position relative to said 
first disc, another stop means including spaced 
parts on the second disc and a part positioned 
by said releasable means and cooperable with said 
second disc to stop the same against rotation at 7O 
a plurality oï different positions of rotative travel 
thereof during rotation of the first disc, whereby 
relative turning of said disc results for actuation 
oï said switch means, and cooperating limit 
stop means on said discs for limiting the relative 75 
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rotative displacement thereof with respect to 
each other. 
18. In a rotating switch device, a flrst disc 
coupled to a driven shaït for turning the disc, 
means applying a yieldable driving force to said 
shaït, a second disc coupled yieldingly to said 
shaït by a helical spring and normally urging the 
second disc to follow and turn with the first disc 
provided the second disc is not restrained; mutu- 
ally interacting switch means carried by said 
discs and operable in switching action as a 
sult of turning oï one of the discs relative to the 
other, cooperable disc-indexing limit means on 
the discs whereby the second disc, urged by said 
spring, is indexed in a normal starting position 
relative te the first disc; releasable brake means 
cooperable with both discs, and positionable in at 
least two cooperating positions relative te angu- 
larly spaced braking and stop parts on said discs 
and which are cooperable with said brake means 
in said cooperating positions thereof for either 
 stepping both discs or stopping the second disc 
whilst permitting the first disc to rotate a limited 
amount depending upon the angular situations 
of said stop parts relative to said brake means at 
the rime said second disc is stopped as aïoresaid, 
whereby te produce various amounts of turning 
displacement oï one disc relative to the other to 
actuate said switch means, said spring acting re- 
sponsive to a certain, release movement oï said 
brake means, which.frees the second disc, at least, 
to restore the second disc te said starting posi- 
tion, following relative displacement of the discs 
as aïoresaid. 
19. A rotary switch device including at least 
two coaxially rotatable discs, means yieldingly 
coupling said discs for joint and independent ro- 
tative displacement, means for driving one of 
said discs, angularly spaced stepping formations 
on both discs, a brake device movable into and 
out of braking relation te said discs and the stop- 
ping formations thereon, the latter on one disc 
being characterized by a predetermined radial 
parameter relative te a radial parameter char- 
acteristic of the stopping formations on the other 
disc such that when said brake device is in a 
first position both discs may rotate, and when in 
a second position, one oï said discs is stopped 
while the other is free te turn, and when in a 
third position both discs are stopped, the said 
stopping ïormations on one disc also having a 
prescribed angular extent and spacing serving, 
when engaged by a part of said brake device, to 
maintain the brake in said second position te per- 
mit relative displacement of the discs, together 
with control means including cooperative parts 
operatively associated with both said discs and 
actuated by relative displacement thereof as 
aïoresaid. 
20. A switch includLug at least two concen- 
trica.lly and relatively rotatable members, means 
yleldingly driving a first one of the members; 
inter-member stop means limiting the permitted 
relative rotational displacement of said members 
with respect to each other; means yieldingly urg- 
ing and displacing the second one of said mem- 
bers relative to the first said member to the limit 
permitted by the limiting stop means aforesaid so 
as te dispose said members in a normal relative 
angular starting relation, said urging means also 
coupling said rotatable members for joint rota- 
tion but yieldable to permit holding the second 
member whflst the 'first member turns; switch 
means operatively associated with both mem- 
bers, and including plural operatin »arts on 
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least one said member, whereby said switch 
means is actuated one or more rimes by angular 
movement of one said member in traveling faster 
than the other said member, the number of rimes 
said switch means is actuated in the permitted 
limited range of relative angular displacement 
of said members being a function of the amount 
of such displacement in said range; means for 
re!easably holding the first and driven one of 
said members against rotation by said driving 
means; means cooperable with said holding 
means for restraining rotative movement of said 
second member by the first member whilst the 
latter is rotatively moved, and a second stop 
means for arresting the rotative movement of 
said first member after a predetermined angular 
amount of displacement thereof relative to said 
second member, following each operation of said 
holding means, to arrest the second member as 
aforesaid; and radially situated land and teeth 
formations of different arcuate length and angu- 
lar situation on the second member cooperable 
with said releasable holding means to position 
the latter fo arrest the second membei, at certain 
rimes during rotative motion of the first ruera- 
ber without stopping the latter, whereby rela- 
tive switch-actuating displacement is effected 
between said members by an overrunning of the 
first member relative fo the second member, said 
yieldable coupling means turning the second 
member to the limit permitted by said first stop 
means fo overtake the first member and restore 
said angular starting relation between said 
members upon subsequent release of the holding 
means following each stopping of both members 
in condition of relative angular displacement 
from said starting relation by said holding 
means, together with means for actuating the 
holding means as aforesaid. 
21. In a rotary switch, first and second con- 
centrically rotatable discs and means yieldingly 
coupling the same for joint rotation and also for 
limited individual rotative displacement relative 
to each other, switch means including parts car- 
ried by both discs and coacting in switch opera- 
tion responsive to rotation of one disc while the 
other is stationary; releasable brake means com- 
mon to both discs and movable into and out of 
braking positions relative thereto and further 
cooperable with certain arresting formations on 
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the second disc to arrest the latter and hold the 
brake means ineffective relative to the first disc 
whereby to permit continued rotation and over- 
travel of the latter; and stop means moved by 
5 the overtraveling disc into stopping engagement 
with said brake means fo stop the overtraveling 
disc in various positions of angular displacement 
relative to the arrested disc, depending upon the 
angular relation between said stop means and 
said arresting formations on the second disc ai 
the rime the second disc is stopped, whereby said 
switch means is actuated dependently upon rela- 
tive angular displacement of said discs, one with 
respect to the other, and also upon the degree 
of such angular displacement, together with 
means for releasing and applying said brake 
means. 
22. Apparatus according to claire 21 in which 
said arresting formations are spaced ai different 
angular positions of arcuate travel on the second 
disc and are of predetermined variable arcuate 
length to hold said brake means ineffective rela- 
tive fo the first disc for different periods of arcu- 
are travel of the second disc, whereby the 
amount of overtravel of the irst disc may be 
automatically varied fo modify the actuation of 
said switch means, determined ai least by the 
interval of angular travel occurring ,between a 
release and reapplication of said brake means. 
23. Apparatus according to claim 21 in which 
said switch means and operating parts thereof 
carried by said discs includes a contactor carried 
by one disc and a plurality of contactor»operat- 
ing members carried by the other disc and spaced 
angularly ai various predetermined positions to 
actuate the contactor a number of rimes depend- 
ing upon the amount of relative angular dis- 
placement between said discs responsive to ar- 
rest of the one disc and overtravel of the other 
40 disc as set forth. 
DONALD E. HOOKEI. 
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